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I 

H3o6peTeHHe othochtch k cHHreay" 
BfaicoKOMoneKyjiflpHux coeAHiieiiHft^ a 

HMeHIlO K CHKTesy nOJIHMO^ieBHHU Ha 
OCHOBe npHpOAHblX /lHaMHH0Kap60H0BbIX 

KHCJioT, KOTOpbie MoryT euTb Hcnoai*- 
aoBaHbi B pasjiM^Hbix o6jiacTflx mcah- 

qHHbl B KatieCTBe 6HOCOBM6CTHMbIX nCMlK- 

MepoB • 

HaBecTeH cnoco6 nojiyqeHHH nojui- 
MOMeBHHbi nyreM BsaHMOAeAcTSHH akh3o- 
UHanara c AHaMHHaMH b cpefle AHMeTHJX* 
4)opMaMHAa fl ^. 

QaHaKO HennaBKOcTb h SHasHTejib- 

HaH rHAPO(|lHJIbHOCTb 3THX npOAVKTOB 

He noBBonfleT npHMen^Tb nojiy^a'eMue 
noHHMbMeBHHbi pflu npoH3BOACTBa una- 
CTHuecKHX Mace H BOnoKOH. 

HaH6oJiee 6jih3khh k npcflnaraeMOMy 

no TeXHHHeCKQH CyEtHOCTM HBnjjercH 

cnoco6 nojiyHeHMfl nojiHMOueBHH nyreM 

BSaHMOAeACTBHA M,N* -CHCTpHMCTKn- 
CHJlHJIbHbDC npOK3BOAHblX XHpOB IIpH- 
pOAHblX AHaMHMOKap60H0BliIX KHCAOT C 
Kap60HHJIbHblMH npOH3BOAHblMH OppaHH" 



to 



15 



10 



qecKHX coGAHHeHHH B cpcfle anpOTOHHO- 
ro pacTBOpHTejiii r2j. 

. UeAocraTKaMH HSBecTHoro cnocofia 
cHHTesa nojiHMOHeBHHbi HBJiAioTCii : He* 
o6xoAHMocTb npHMeneHHH ahb hx chk- 
Tesa AHHSouHaHaTOB na ocHose 34)H- 

POB AHaMHH0Kap60H0BbIX KHCJIOT, KO" 

TOpue noJiynatoT b peayAbTare TpyAO"" 
eMKOro H HeTexHonorHHecKoro npoAec:^ 
ca CHHTesa, saxnio^aiooierocii b ripHMe- 
HeHHK aGcoiiiOTHbxx^ xierKOBOCiuiaMeHR- 

KHOHxcH pacTBopHTeJieft (nanpHMep cep— . 
Horo 3CiHpa) , oxjiajvA^KHH peaKUHOH- 
HOH cpcAM npH 4>ocreHHpoBaHMH N,N - 

-6.HCTpHMeTHJlCKnKJIbHMX HpOHSBOAHblX 
3$HP0B </r-AHaMHH0Kap60H0BUX KHCJIOT^ 
Heo6X0AHMOCTb NHOrOKpaTHOil BblCOKO-* 

BaKyyMKOft neperoKKH AMKSouHaHaTOB 
c uenwo AOBCAeHHH hx ao Heo6xoAHMoft 
kohahuhh; npHMeHeHHe aOcoraoTHO- 
ro cnHpra (MeTHJioBoro hjih 3TKnoBO*' 
ro) AJia AetSoiOKHpoBaHHa chjihahpo- 
BaHKfatx aMHHorpynn; HeoOxoAHMocrb 
CHHTesa eojibmoro wcna AHHsoAHajia'* 



TOB )XJiH no/iy^eHHH nbJiHMOMBBHH paa- 
JiH^HOH CTpyK Typhi, HanpHMep, p^n 
CHHTesa nojiHMOMeBHH Ha ocHOBe 

HJiH flL HSOMepOB npHpOAHOH AHaMHHO- 
Kap60HOBOH KHCJlOTbl, HeoSxOAHM CHH- 

Tea KaTmoro AHHaowaHaTa a OTAe.ni>- 

HOCTH, 

Uejib H3c6peTeHHi! - nojiyqeHHe .no- 
nnHwesnHbi c nmpoKHM AHanaaoHOM 
cBoflcTB npH OAHOBpeMCHHOM ynpo^e- ■ 
HHH cnc:co6a, 

yKasaHHafl uejib aocTHraercH r,>. 
•n;p npH nojiytieHHH nojiHMOHeBHHw iry 

Ten B3aHMOAeHCTBHH N,N'-6HCTpHMeTHJl- 
CHJlHJlhHMX npOH3BOAHbrX 3(J)MpOB npH- 
pOAHblX AHaMMHOKapOOHOBMX KHCJIOT C 
KapSoHHJIBHblMH llpOHSBOAHblMH OpraHH^iec 

KHX coeAHHeHHft B cpeAe anporoHHoro • 

vnopHTejifl, b KaqecTBe Kap6oHKJib- 
Hbix npoH3BOAHbix opraHHwecKHX coe* 

AHHeHHH HCnOJlbSyWT 6HC-(n-HHTpO(i)e- 
HHji)Kap6oHaT HJIH 6hc- (2, A-AHHHTpo- 
4ieHHji)Kap6oHaT h peaKimro dpoboaht 
npH 20-25^0 0,5-2 h h npH 80-IOO^C 
?. -3 V. nocjieAyionmM BhmejieHHeM nojiH- 
wepa* '5 

HOA TepMHHOM "aKTHBHpOBaHHhlfl" Kap- 

pOHar noApaayMesaercH Kap6oHaT cxpo- 
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HJIH 
9 

licjiyMeHHbie xaKHM aSpaaoM nojiHMo- 
^eHHHw HMeioT Ifjp =0,3-0,9 AJi/r, a 
no ocTajibHbw napaMerpaM (HK-cnexTpw 
pacTBopHMocTb, Tewneparypa luiaBJieHHa) 
i-WeHTHxiHbi nojiKMepaM, noJiytiennbiM no 

HSBeCTHOMy CnOCOSy H3 COQTBeTCTByiO- 
n?HX AHH30AHaHaT0B . 

n p H M e p I . B Tpexropjioii koji- 
oe, CHa6aceHHoft MenianKOH, bboaom h 

BblBOAOM A' 
STHJIOBOro 

CHnHJT-(L)-'IMCL-JIH3HHa paCTBOpflWT B 

10 MJi N,N ^AHMeTHJiaAeraMHAa (flMAA) , 



paCTBOp, KOTOPWH B iOpRHeH BKAC BU- 

JiHBawT B BOAy. BbinaBiUHH B BMAe nopoiB- 
Ka riojiHMep OTAnjibrpoBbisaioT . TK^aTenb- 
Ho npoMbiBaioT BOAOM, cymaT m 3kctp3- 
J fHpywT B annapare CoKcneria aaeroHOH 
BbixoA 96%»1np=0,95 An/r 
cynbAoKCHAe, C=0,5 p/aji, h =25^C. 

P H M e p 2. B TpexropjioH koji- 
caaexeHHOft MeuiajiKOH. eboaom h bw 
to BOAOM AJiH aproHa, 3,18 r (0,0l wojib) 
STHJiOBoro 34)Hpa N,N'-6Hc-TpHMerHJi- 

CHJIHJl-L-JlH3HHa paCTBOpHfOT B ! 0 MJI 

AHMeTHnaAerawHAa, npH 25''c AoSaBAa- 

K)T 3,04 (0,01 MOn^J e5wi:-'rt-HHTDo- 
o 4)eHHnKap6oHaTa (HaajifCAaerc- SKsorep- 

MHHeCKHfi 3*(beKT} BKHlOqaiOT MemajiKy 

H nepeMeiUHBaioT 2 Bhskoctb pacr- 
Bopa npH KOMHaTHOH TeMneparype aa 
3T0T nepHOA BpeneHH BospacTaeT ne- 
20 SHatiHTejibHO, no3TOMy sKJiioiiajoT 060- 
rpcB H peaKAHOHHyio cMecb BbmepKHBa- 
WT npH lOO^C 6 H, Bce speH^ npoAyaan 
KOJi6y aproHOM. PacTsop oxjiaxsAawT ao 
KOMHaTHOH TCMHepaTypbi (o5pa30BaHHe 
rejieo6pa3HOH Maccw ae HaSjnoAajiocb) 

H BhlJIHBaiOT B BOAy, HojlHMep { B / KOMjbieK- 

ce cn-HHTpo4>eHojiOM) BbinaAaer b bhab 
XHAKoii CMOJibi, KOTopaH aaTBenAeBao^ 
no Mepe otmubkh h~HHTpott>^H..na ^oaoh. 
30 TiqareribHO npoMbiTWH hojik... . cymaT b 
BaKyyne h 3KCTparHpyioT b annapare 
CoKCJiexTa aqeroHOM. 



BbixoA noJiHMepa 97%, ^np-0,4 AJi/r 
B AHMCTHjicyjibi^oKCKAe," Cool's i/fj,n. 



t=25^C. 



n p H M e p 3. Chhtbs nojiHMepa 

OCyiaeCTBJIHIOT B CCCTBeTCTBHH C MeTO" 

AHKOH, npHBSAeHHoft B npHMepe I, 
c Toft pasHHuefi, HTO BMecTO M,N'-ah- 
MeTHJiaAeTSLtTfna ^A-nosih syvoz- N -msthji- 
JiHppojiHAOH (N-Mn) . BbKOA nojiHMepa 

^m>^^3^^ w/r B AHMeTHJicyjib^JOK- 

CHAB. 



Ann aproHa,. 3,28 r (O OImojik^^S H p h m e p 4. CHHres nojiHMepa 

34>Hpa M,N'4Hc-TpHM;THn" ocy^ecTBHHiaT B CCCTBeTCTBHH c Mero- 

.)-TOCL«xruL„. ....™!!^. ^AHKofi, npHBeAeHHofi B npHMepe K c 



TOfi paSHHUefi, MTO BMeCTO 3THJ10BOrO 
3*Hpa N , N ~6HC-TpHMe THJICHJIHJI-L -JIHSH KB 

6cpyT 3THJioBbifi 3d)Hp N , N » -6hc-tph- 



npH 25^C AoBaBJiHioT 3,94 r (O 01 Mnnu) 

6Hc-2,4.AHHHTpaJ,eHHjr;ap6oHaT; [mlT^ so 'f^f """"""nf ^ '^^hc-tph- 

HaejBOAaeTCH cHJibHbin SKaoTepMH^cKHft !!!™~'"^^:™^!!"^ ™CL. Bb,- 

s4>*eKT) H BKJiKJtiaioT MemajiKy. ^epea 
Jv' 40 MHH pacTBop 6bicTpo sarycTCBa 



r:r H oSpasyercH CTyAHeo6pa3Haji nacca 
i.vr£.i o6ecneveHHH roMorenHoro TewenHi? 
peaKiimf cMecb HarpeBam ao 90 *C h 
napeMeaiHBawT 3 Bce BpeMH npoAysaP. 
= r^nKy ^jproHOM. 05pa3yeTc« BaaKHii 



xoA nojiHMepa 97% =0,76 an/r b 

AHMeTHncyjibclJOKCHAe, X==0,5 t/aji, 
"25 C • 
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n p H M e p 5* CHHTes nojiHMepa 
ocyntecTBJiHiOT b cooTBercTBHH c npH- 

MepOM I, C TOfi paSHHABH, HTO BMeCTO 
3THJIOBOrO 3*Hpa N,N'-6HC-TpHMeTKn- 

^CHnHn-L-JiHSHHa Hcnojibayjor 3THjinRMri 
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34lHp N , N'-6HC-TpMMeTHJICHnHJl-L -OpHHTHHa 

BhixoA 'no/iHMepa ^0% ,l/|j^p =0, 32 flji/r 
B flHMCTH/icynwtJOKCH/ie, C=0,5 r/p^n, 

11 p H M e p .6, CHHTe3 nonifMepa 
ocyn(ecTBJiHK>T a coots ercTSHH. c Mero- 
AHKOH, npHseAeHHoft B npHMepe I , c 

TOH pa3HHUeH» HTOBMeCTO 3THJlOBOrO 
34)Hpa N^N' -6HC-TpH>JeTlinCHJIHJl-L-nH3H- 
Ha HCnO/lbSyWT AH9TKnOBbI?I 34»Hp N,n'- 
-eHC-TpHMeTHJlCMnH/t-L-UHCTHHa^ BW-- 

XOA nojiHMepa 96%, »]^p =0,85 fl/i/r b 
ffHMeTHncyiib4>OKCHae, C=0,5' r/An, 

IIpHMep 7»B Tpexropjiyio koji- 
6y^ CHaSxceHHyio MemajiKoA, bboaom h 
BbiBOAOM pjiH aproHa^ noMemawT 1,59 r 
(0,005 MOJib) 3THJioBoro aiHpa N,n'- 

-6HC-MeTHJl-L-JIH3HHa paCTBdipHlOT B 

10 MJi N,M -AHMemnaueTaMHAa* Ao6aB- 
JiflwT 3,94 r (0,01 MOJib) 6hc-2,4- 

-AHHHTpo4>eHHJlKap60HaTa, BKJlIOMaiOT 

MemajiKy h CMecb nepeMeniHBaioT npH 
KOMHaTHoji TeMneparype 2 K peak- 
AHOHHOMy pacTBopy saTCM Ao6aBnRioT 
2,20 (0,005 MOJib) AHSTKnoBoro ajiH- 

pa N,N -6HC-TpHMeTHJICMJlHn-L-IXHCTHHa 

(cooTHoraeHKe npoHSBOAHijiX' AByx ah- 
aMHHOKap6oH0BUx KHCJiOT I : I )^ bkjuo. 
HaioT o6orpeB h cMecb HarpesaioT ao 

90^ C 3 PeaKUHOHHUft pacTBop Bbl- 
HHBaioT B BOAy* BbinaBmHH nojiHMep ot- 

'4>KJIbTpOBblBatOT, TmaTeJlbHO npOMblBaiOT 

0pAoA, cyinar h 3KCTparHpyTOT STHJiaue- 
TaroM B annapare CoKcneTTa. BbtxoA 
nojiHMepa 97%yK}y^p =0,68 nn/r b ah- 
MeTHjicynb4>OKCHAe, C=0,5 r/An, t=25**C. 

n p H M e p 8. CHHTes nojiHMepa 
ocymecTBnHWT b cooTBeTCTBHH c Mexo- 
AHKOH, npHBeAeHHoA B npMMepe 7» 
c ToU pa3HHuei), MTO BHaMane BMecro 

3THjriOBOrO 3topa N,N' -6MC-TpMMeTMJICH-: 

jiHJi-L-jiH3HHa HcnonbayioT AH3TunoBuA 

3<bHp N,N' -SHC-TpHMeTHJICRnHn-L-AH- 
CTHHa, a sareM k peaxuHOMHOMy pacT- 

BOpy A06aBJTHK)T 3THJ10Bbld 3^Hp N,N'* 



20 



25 



30 



35 



40 



45 



10 



-6HC-TpHMeTHJICH«HJl-L-JlH3HHa . BbJXOA 

noHHMepa 98%,Hpp=0,7! ^si/n b AMMe- 
THncyjib(i)OKCHAe, C«0,5 t/aji, t=25*C, 
n p H M e p. 9. CHHTe3 noiiHMepa 
ocymecTBnnioT b cooiBercTBHH c mcto- 
AHKofi, npHBCACHHOH B npHMcpe 7, c 
ToU pa^HH^ei^, mto BMecro 0,005 6e- 
pyr 0,002 Mojib STHJiOBoro s^npa HfU'-^ 
-6Hc-^TpHMeTHjiCHJuin-L-nH3HHa, a BMe-' 
CTo 0,005 MOJib eepyr 0,008 Monb ah- 

STHJlOBOrO S^upa N ,n' -SHC-TpHMeTHJl- 
CIUTHJl-L-IWCTHHa. BbixoA nojiHMepa 96%^ 
nnp=^>70 AJi/r B AHMeTHjicyjib4)OKCHAe, 
C=0,5 r/ftn, t=25^C. 
*5 n p H M e'p 10. CHHTes no/iHMe- 
pa ocymecTBJiffioT b cooTBeTCTBak c 
MeTOAHKoii, npHBCAeHHOH B npMMfcpe 
7, c TOH paaHHueA, hto Sepyr 
0,008 Monb 3THnoBoro 3il>Hpa N,N*-6hc- 

-TpMMeTHnCHJII01-L-JIH3HHa H 0,002 MOJlb 
AH3THJIOBOrO 34>Hpa-L-UHCTHHa. BbDCOA 

97Z,*lnp =0,68 An/r b AHMeTMJicyjib- 
ioKCHAe, C=0,5 r/AJi, t=25*'C. 

n p H M e p IK CuKTes nojiHMe- 

pa OCyU^eCTBJIHIOT B COOTBerCTBHH c 

MeroAHKoi), npHBeACHHOH b npHMepe 
7, c Tofl pasHKuen, mto BMecro 3th- 

JIOBOrO 34)Hpa N ' "6HC-TPHMeTH^CHJIHJI-' 
-L"JlH3MHa 6epyT STHJIOBblH 3^up N,N'- 
-fiHC-TpHMeTOJICHJlKn-flL "JIHSHHB • Bh|- 

xoA nojiHMepa 95%,>)pp =0,52 An/r b 
AHMexKjricyjib^OKCHAe, C=0,5 r/nn^ 

IIpHMep 12* CHHTe3 nonHMepa 
ocyqecTBJiffioT b cooTBeTCTBHK c Merc-* 
AHKoity npHBCAeHHoft B npHMepe 7, . 
c Tofl pasHHAeH, »iTo BMecro 3TKJI0B0- 

rO 3lt^Hpa N,N' -"6HC-TpHMeTHJlCHJIHJI-L- . 

-jiH3HHa Gepyr arMJioBbiH a^jHp N,n'- 

-6HC-TpHMeTHnCHJIHn-L-OpHHTHHa. Bw- 

xoA nonifMepa 89%, ^f|p ==0,28 A^/r b 
AHMeTHncynb^OKCHAe, C=0,5 t/ah, 
t=25''C. 

OcMOBHbie xapaxrepHCTHKH nojiy- 
MeuHbix noiXHMepOB npHBeAeHbi b Ta6jiK*! 
.ue. 



IIpHMep 


AKTHBHpO- 
BaHHfalH 

xapSoHar 


AaaMHH, MOJib, Ha 
1 MOJib Kap6oHaTa 


PacTBopM- 
renb 


TeMnepa- 
xypa. 


BblXOA ; 


BHSKOCTb 


1 


2 




3 


4 


5 


6 


7 




AHOK 


(L) TMCJl (I) 


flMMA 


25/0,5 


96 


0,95 












90/3 






2 


nH<DK 


(L) TMCJl (1) 




25/2 


97 


0.4 



IOD/6 
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EIIIZ 



8 

npoAOJweHHe TaenHuu 
7 



/IHOK (L) TMCJl (1) 



N-Mn 25/0,5 95 0,95 
90/3 



ixn^K Ul) mcji (I) 



^WAA 25/0,5 . 97 ^ 0,76 
90/3 



mm (L) TOCO (I) 



/IMAA 25/0.5 90 0,32 
90/3 



/WK (L) men (I) 



WAA 25/0,5 96 0,85 
90/3 



10 



(L) TMCJI (0,5) 
(L) men (0,5) 



25/2 
90/3 



97 



(L) IKCU (0,5) 
(L) TOCJ} (0,5) 



jOMAA 25/2 



98 



(L) TMCJl (0,2) 
(L) TMCU (0,8) ■ 



flMAA 



25/2 



95 



/IIIOK (L) TMCJI (0,8) 

+ 

(L) TMCU (0,2) 



/IMAA 



25/2 
90/3 



97 



0,68^ 



0.71 



0,70 



0,68 



n 



m^K im) men (0,5) 
(L) men (0,5) 



jtlMAA 



25/2 
90/3 



95 



0,52 



12 



imK (L) IMCO (0,5) 

(L) TMCU (0,5) : 



UMAA 



25/3 
90/3 



89 



0,28 



-men ^ sZ^lsli,\Ln uJ^i'' ^ ^'^''^'^ N,N'.eHC^TpHM.TH^CH.H.-opHHTHHa; 



npHMCHeHHe npeAnaraeMoro cnoco6a 
nonyweHHH nonHMOMesHHbi na ocHose 

npHpOAHblX aHaMHHOKapSOHOBWX KHCJIOT 

o6ecneMMBaeT no cpaBHenmo c HasecT- 
HMMK cnocoSawH, cne^ymmHe npeHMyqe- 
craa: jierxocTb nonyMeHHn HbicoKOMojie- 
KyjiapHbDc fiojiHMoyeBHH Ha ocHose npH- 



POAHWX AHaMHH0Kap60H0BWX KHCJIOT C 
HCnOJIb30BaHHeM TOJIbKO HX TpHMCTMn- 
CHJnWIBHblX npOHSBOAHblX H OAHOrO AK- 

THBHpoBaHHoro icapSoHara, HanpHMep 
6Hc-2,4-AHHHTpo4)eHHJiKap6oHaTa, He 
npM6eraH k TpyAHOAOcrynHMM fXHUson^" 
anaxaM; orcyTCTBHe HeoGxoAHMocTH chh- 
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Tim TpiiMeTMJicHnHnbiibix aamHTHUx rpyir» 
riHpoBOK c aMHHorpynn; mHpoKMe bosmojk- 
HocTU cHHTeaa conojiHMOueBHH paanHM*- 
Horo cocTasa Ha ocHOBe AByx hjih 6o* 
jree AMaMUHOKap6oHOBbix khcjiot (b tom 5 
UMcjie A|L HJIH DL) , Hcnojibayn ajih aroft 
nem nUmh N,N' -6HC-TpHMeTHJicHJiHJibHwe 

npOH3BOAHbie HX 3^HP0B H OAHH EKTH" 

BHpoBamibift KapSoHar, HanpHMep 6hc- 
-2,A-AHHHTpo4»eHHJTKap6oHaT; npocTo- 10 
ra B oepaii(eHHH h jierKocTb omhctkh 

aKTHBHpOBaHHbOC Kap60HaT0B » HBJIH- 

KKiQixcH KpHcranrnmecKHMM coeAHHeHHH- 

KR. 



^opMyjia H3o6peTeHHA 
CnocoG nojiy4eHHH nojiHMOMeBHHbi ny- 

TeM BSaMMOAeHCTBUH N,N'-6HC-TpHMe- 
THilCHnHnbHMX npOHSBOAHbOC d^HpOB npH^ 
pOAHbOC AHaMHHOKap6oHOBbIX KHCJIOT C 

Kap6oHHJibHbiMH npoH3BOAHbiMH opraHH- 
vecxHx coeAHHeHHfi b cpe^e anporoH- 
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Horo pacTBopHTejifl, orjiHwam- 

^ H a C B TCM, MTO, C MBJlbM HOJiy- 

^eHHH noHHMoueBHHbi c ompoKHM AHana- * 
30HOM cBoftcTB npH OAHOBpeMeHHOM ynpo* 
meHHH cnoco6a, b xaMecTBe xapGoHiinb'^ 
HMx npoHSBOAHux opraHH4ecKKx coe- 
AHHeHHii HcnoJibsywT 6Kc-(n-HHTpo(|ie- 
HHn)Kap6oHaT wih 6hc-(2,4-ahhhtpo- 
4eKHJi)Kap6oHaT h peaxiiHio npoBOAHT 
npH 26-25*C 0»5-2 h h npn 80-ld0*'c 
2-3 H c ^ocJIeAyIOI^HM BwmejieHneM noxm^ 
Mepa • 

HCTOUHHKH HH4)OpMaUKH, 

npHHHTbie BO BHHMatote npK axcnepTHse 

1. CaynAepc flx.X,, OpHin K.K. Xm- 
MHH nojiHyperaHOB, M., "Xhmha", 
1968. c. 13-14. 

2. CcHuoBa T»H.^ ByxaeBa B.H.^ 
Abbhaobhh K),A., PorOHHH. C.B. y Kop- 
max B.B, CMHTea CHHTeTHMecxHX axTHB* 
Hbix nojiHMOMeBHH Ha ocBOBe npHpoA" 

HblX AHaMHHOKapSOHOBblX KHCJIOT* flOK- 

jiaA AH CCCP 232, 225, 1977 (npoTO- 
THn) . 
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CocTaBHTenb C.IIypHHa 
PeAaxTop M.HeAOJiyxeHxo TexpeA A. Ah KoppexTop M.Kocra 

'Jaxaa 279/35 Tnpaac 511 IIoAnHCHoe 

BHHHIIM FocyAapcTBeHHoro xoMHTera CCCP 

no AejiaM H306peTeHHft h oTXpurnft 
113035, MocKsa^ )K-35, Paymcxafl Ha6«/A> A/5 
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